T oday's smartphones and tablets allow augmented reality at consumer prices by superimposing information registered onto the device's live video preview. However, despite augmented reality's promise-and attention from Google, Microsoft, and other major technology providers-it's still not widely used.
One obstacle to widespread adoption is the lack of outdoor localization technology that can operate with reasonable resources. The mobile devices themselves are inexpensive. However, outdoor localization that scales to large areas, such as an entire city, typically requires access to costly infrastructures. First, a detailed 3D reconstruction of the environment must be captured and stored in a database. Second, a computationally expensive image-matching process from the live video image to the database must be run to determine the device's location. Computation can be pushed to the cloud, but not without adding network latency that hurts real-time processing.
In "Instant Outdoor Localization and SLAM Initialization from 2.5D Maps" (IEEE Trans. Visualization and Computer Graphics, vol. 21, no. 11, 2015 , pp. 1309 -1318 , Clemens Arth and his coauthors propose an alternative approach to outdoor localization that works instantaneously, using only the video image, the device sensors (such as GPS and compass), and public OpenStreetMap (www.openstreetmap.org) data. The map data, consisting of building outlines and roof height, is freely available for most cities.
Arth and his coauthors began with a rough location estimate from the device sensors and walked through a series of steps to match the vertical and horizontal lines delineating facades in the video image with a 3D projection of the buildings described in the map data (see Figure 1) . With this minimal information, they were able to obtain a localization that was nearly as accurate as that achieved with state-of-the-art image-matching methods.
T his approach represents a significant step toward making outdoor localization on mobile devices practical, and expensive, citywide 3D reconstruction optional. The required map data is already available and has lightweight storage requirements. Because fewer database items are involved than when 3D reconstructions are used, computation can be optimized to operate on low-powered mobile devices that potential users already own. LEILA DE FLORIANI is a professor of computer science at the University of Genoa and an adjunct professor at the University of Maryland, College Park. Contact her at ldf4tvcg@ umiacs.umd.edu.
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